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Section 1:
 Executive Summary

“Information silos are the bane of most organizations as they try to pull together and share information to get a clearer picture of what is happening in the environment. …. In the end, users need a richer understanding of the data and its contents.”

Resource managers, policy makers, scientists, and many others in the Pacific Northwest would like to improve their ability to use data for making decisions about salmon recovery, aquatic resources and watershed management. This requires improved means to find, access, and integrate high quality data on fisheries, aquatic and upland habitat, and water quality. Currently, these data are collected and managed across a diverse array of agencies and organizations, with different objectives, funding, and data management and formatting approaches. Data discovery, sharing, and use are frustrating, inefficient, and expensive.
In order to make progress we need to embrace the concept of information integration as the viable solution for this region.  Building and sharing our existing information resources together through partnerships is affordable and practical.  We can make this happen with your support and the support and participation of your Information Technology (IT) Services staff.  Typical information management functions include:
 SHAPE  \* MERGEFORMAT 



Section 2:
 Background

On October 2nd 2007 about 40 executives met to discuss information sharing to improve decision making.  They agreed to advance work in four areas.  Task 4 involved development of technology and other needed components as follows:

Vision:  Means to find, share, and use data about the environment in the Pacific Northwest are pervasive, transparent, and easy to use.   

Introduction:  This Task has been the focus of a great deal of discussion in many contexts for many years in the PNW.  Most agencies maintain some form of centralized data system, complying, in some cases, with national, state, or other system standards.  Many agencies, tribes, and private organizations collect species, environmental condition and other needed information, which is accumulated, analyzed and stored by the collecting agency and frequently inaccessible or incomprehensible to anyone else.  Some agencies have worked collaboratively to establish mechanisms that facilitate data exchanges (e.g., the EPA Exchange Network).  Efforts continue, however, to be piecemeal.  Most of the efforts to date have not been able to address the significant challenges of integration of data from numerous, diverse sources.  Using the two content areas (fish populations and watershed/ecosystem health) identified by the Executives as highly important provides an opportunity to establish a framework or information sharing infrastructure that supports the ability to find and integrate data.  The focus of the following steps is to identify good ideas, outline approaches that appear to be working, and organize these into a series of options for discussion at the next Executive Summit.”

In the Pacific Northwest we need to improve our ability to discover and share data for fishery, habitat, aquatic habitat and upland environments. Many different groups collect and manage data of interest to a wider audience; however they mostly do it using different formats and methods. This has made data discovery and subsequent data sharing difficult, inefficient and expensive.

The interconnected nature of the world around us demands that natural resource and environmental management programs are aware of other programs that have overlapping interests and are able to interact and exchange information with them. When one examines the extent of overlapping subject areas involved, it quickly becomes apparent that everything is connected to something else and nothing occurs or exists in isolation.  In contrast, the data management world tends to have multiple institutional silos or ‘databases’ that are usually poorly connected.

Information scientists often rely on the development of an information framework to define how best to improve information resources, especially when working with many different content areas and groups.

Section 3:
Concept and Components of an Information Framework
Framework efforts work because they help managers find and use information from their own and other agencies and organizations.  

An information framework is a prescription for a shared information environment that allows for:

· The efficient collection of high quality information

· An open-sharing and access to information, and 
· Allows for sound analysis and use.

It improves certainty and understanding about our information management investments.
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A Framework effort can meet the needs of many different groups, with different goals and content interests as seen in the diagram above.
However this also means that many different people, with different skills must be involved.  The participants: information collectors, data managers, analysts and decision makers are usually from different disciplines and backgrounds, so a multidisciplinary process is essential.  
Across these organizations, success depends on active participation from all these groups – and an executive level commitment to the joint sponsor and supports the activity.

A model process can guide this effort.  The example below is one that has been embraced by the Washington State Forum on Monitoring and Watershed Health. 
The four layer “Wedding Cake” model
 is a systematic way to identify, design and deploy a framework. 
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At Level one “Getting Started”, there is a necessary commitment by project sponsors to systematically address the information, data management and decision making needs with a framework approach. 

Level two describes “Where we are today”.  What data is currently collected and what business rules apply to that collection?  What information system applications (software) and technologies (hardware) are currently used?

Level three describes “Where do we want to be”.  This includes future needed data content, business rules, applications and technology. It defines future needs in relation to future decisions that must be answered.  The difference between level two and level three is commonly called gaps.

Level four describes how to get from “Where we are today” to “Where we want to be”.  This task includes defining necessary content, business rule, application and technology needs. Level four is a plan that describes who will do what, when and where and with what resources, agreements and technology. 

As with any structured effort or modeled approach the results usually include:
· A common language for information exchange, such as a data dictionary 
· A set of common data collection protocols or procedures
· A set of shared analytical tools for compiling information 

· A set of web-based services that are accessible to many
· An overall design structure to show what is being accomplished
· A shared set of products that help reduce costs across the organizations
· A shared infrastructure that reduces complexity
· A set of best practices for consistency, and
· A deployment plan.
Information Frameworks are particularly useful where multiple agencies work on similar decisions. 
For example:  Natural habitat and wildlife managers have identified the need for a framework to improve the quality and availability of the following data sets – 
These data sets tend to be interrelated, and yet are still separate. 

· Tributary Habitat Data

· Hydro Passage Data

· Estuary Habitat Data 

· Harvest Data

· Hatchery Data

· Predators and Invasive Species Data

· Project Implementation and Compliance Data

Frameworks and Technology Choices

Framework efforts provide a structured way to evaluate the benefits from different technology choices. Technology works best when it is applied in the right way to a defined problem.  

In general terms the need to integrate the myriad of different existing systems can be addressed in one of two ways: 
1. Develop a monolithic centralized system

2. Develop a loosely coupled distributed system

Given the maturity of the internet, open standards for interoperability, and the emerging services oriented architecture frameworks, there is a strong current trend to develop a loosely coupled distributed system
.

Such a distributed system would be based on:

· A reference architecture to ensure that components will work together in the overall system,

· Adoption of open standards to guarantee interoperability, and

· Use of the services oriented architecture framework to support discovery and access to data and services over the internet.

From the technology viewpoint there are no current issues or challenges facing the development of this type of network. A system can be developed today using current open standards and widely available components.  
The recent emergence of many similar information networks offer a basic set of principles:

· Data are owned and managed “at the source”, not duplicated
· Users access data via standard interfaces with all data exchanges based on a XML
· Data producers contribute to a supported catalog for users to discover and access information 

· Institutions of any size can deploy data services.

Joy stopped editing the document here….
Section 4:
Rational for a Regional Information Framework

The field of information technology management abounds with numerous discussions of the values and forms of business cases pertaining to enterprise-level information technology and e-government architecture in the United States.   
For government agencies a critical business value
 is to have high quality information that documents progress in meeting program goals and in demonstrating program performance to Congress and the public.  
But, if you don’t know what information you have in your databases then you don’t know what questions you can answer.  By in large, most organizations and programs don’t have a detailed and documented description of their data so much of it is considered to be disparate
.
Section 5:
Examples of Existing Information Frameworks 
The following are examples of framework efforts that have been completed in other states or regions. 

· The Columbia River Fish and Wildlife Program has recently completed a strategy, based on a framework approach, “A Coordinating Strategy for Managing Fish, Wildlife, and Habitat Data Columbia River Basin Framework” for managing program data
.
· Pacific Northwest Water Quality Exchange(http://deq12.deq.state.or.us/pnwwqx/)
· San Francisco Bay Delta and Tributaries Project http://bdat.ca.gov/
· Northwest Association of Networked Ocean Observing Systems (NANOOS) http://www.nanoos.org/
Agencies across the Pacific Northwest, and the Nation as well, seek efficient and economical access to data that is of assured quality and is relevant to their missions.  A tiered and interconnected network of databases that provides ready access to “public” data within and across agencies can be supported by current information technology; within-network constraints on access to data characterized as private.  The network system of distributed, connected databases exists today as island groups of data exchange formed around organizational and topical foundations, and the connections between data islands and island-groups

This reflects the RM&E framework within the Federal Columbia River Power System BiOp and the Federal Salmon Recovery Strategy.  The Information Management Framework outline is at: http://www.nwcouncil.org/ned/meetings/2007_02/Data%20Strategy%20Outline%20draft%201-30-07%20no%20mark-up.doc .
Section 6:
Information Challenges Facing the Pacific Northwest 

The Pacific Northwest’s natural resource and environmental management agencies and inter-agency organizations recognize the value of information technology and information exchange.  Many of these agencies and organizations have committed to advance the exchange of environmental information across the region.  Specific reference and commitment to the value of and need for environmental information exchange is found in the Pacific Northwest’s natural resource and environmental management program reviews and its interagency charters.  Issues of land, air and water management, the protection of threatened and endangered species, the control of invasive species, and the evaluation, planning and implementation of land and water use and development challenge us at federal, regional, state, municipal and tribal levels. 

The primary issues and challenges to expanding the information or data exchange network are institutional in nature rather than technological. Current information technology has proven its ability to locate, access, transfer and present data. Our issues consist of advancing our use of common data and IT vocabularies, languages, standards and procedures for the location, access, and transfer of data.

BUSINESS IMPACTS and BENEFITS

1. Save Money/ Avoid Costs

2. Save Time

3. Increase Efficiency

4. Increase Accuracy

5. Increase Productivity

6. Increase Communication and Collaboration

7. Support Decision-making

8. Automate and Improve Work Flow

9. Expand and Enhance Information Bases

10. Manage Resources

11. Improve Public Access to Government

12. Establish Enterprise-level Leverage

More specific to the challenges facing the Pacific Northwest’s environmental management agencies and the Northwest Environmental Database network, assessments and plans have been completed that address the need for and value of an enterprise-level environmental information network of distributed, interconnected database networks. 

Section 7:
Next Steps
Information technology is here to stay… there is no road back.  The agencies of the Pacific Northwest (and the Nation) are engaged in expanding their networks of data exchange at different scales: project, program and enterprise.  
Content areas and cross content efforts all stand to benefit by coalescing around data standards, information technology systems and professional networks that make our progress as fast, economical and comfortable as possible.  This is likely to be the single biggest return on investment.
Step 1: Before moving forward it is critical to put in place an MOU, MOA or similar executive level agreement to support the effort.  Cost share, responsibilities and time lines need to be identified.  Our experience, looking at multiple data management efforts, and especially cross-organizational efforts is that the prospect of success is high when roles and responsibilities are clearly identified.  All organizations that are a part of the information effort need to be partners in an agreement to cooperative planning and deployment. It is essential to target a defined group of decision makers and their information needs.
Step 2: “Where are we now?” What data is currently collected and what business rules apply to that collection?  What information system applications (software) and technologies (hardware) are currently used?
Step 3: Exec’s and other decision makers need to formulate and if necessary prioritize the management, scientific or other questions that must be answered in each information content area.

Step 4: “Where do we want to be?”  This includes identifying and documenting future needed data content, business rules, applications and technology. It defines future needs in relation to future decisions that must be answered from step 2 above.  

Step 5: Identify needed actions, changes and investments including cost share necessary to make a transition from where we are now to where we want to be and develop a plan that will support the transition.

Step 6: Review the transition effort – identify strengths and weaknesses and new needs and fine tune the framework.

Opportunities and Drivers

There are many opportunities to collaborate to lever funding opportunities and to identify important policy needs that are dependent on related information system improvements
Drivers and other efforts that should be used to help identify needs and develop framework connections include :

· Executive Summit task #2 focused on adult Salmonid Abundance plus the EPA exchange grant focused on juvenile abundance.
· Executive Summit task #3 focused on identifying the priority ecosystem & watershed/ health needs
· A significant elated effort across state and local government GIS agencies involved with improving sources and quality of human population and development information (infrastructure and facilities, population, land use, zoning, parcel information).  Point of contact is PNW-RGIC.
· Improvements and connections to water quality & quantity information and reporting standards and tools – EPA, ECY

· Consistency in reporting project level information – what, where, who, when, (Pisces, PCSRF, PRISM,)
Add others….
· There are opportunities for quick gains through adoption of standard practices to define location and time related data (potentially applying to all activities) 
· There are opportunities to cooperate and collaborate with a common information framework development for fresh water & salt water information systems so data discovery, access is accomplished in one place – SF Bay example. (NANOOS, PNAMP, PSAMP, NWIFC, NearShore)

· Protocol/Standards (data level) for example from ISEMP, PSAMP, NANOOS
· Widespread need to understand extent of efforts through multiple project reporting and mapping efforts eg the Puget Sound Partnership Action Agenda, the Columbia Fish and Wildlife Program State of the Resource Report, the State of the Salmon In Watersheds (Washington) report, and the Pacific Coast Salmon Recovery Fund report amongst many.
Short Term Deliverables.
1) Identify the costs of developing deploying and maintaining needed standards and

protocols. What can be developed now and what can be done later? What are the

priorities? What standards and protocols have worked well elsewhere and so could be

reused? Identify incentives for participation.

2) Focus on establishing minimum data exchange and sharing protocols for future

data collection and management efforts – for implementation as soon as they are

available but no later than 2007. Identify resources needed to complete these tasks

and get entity support for resource commitment. Develop these protocols and

standards so that all regional data entities have an opportunity to participate.

3) Maintain and update regional data exchange and sharing protocols in a regional

data dictionary. The dictionary should be accessible via the www. Subject the

standards and protocols to peer-review.

4) Develop an education and outreach program to promote use standards and

Protocols
5) Link project and study approvals to the use of regionally acceptable standards and

protocols.
6) Provide ready access to information and data through common Portal query tools
Section 9:
Appendix
Task 4:  Data Management and Technology Approaches

This task was addressed by the NED Steering Committee.  

The previous two tasks focused on the data and information content identified by Executives at the Summit as being of high interest.  The task below addresses the technical infrastructure that could help facilitate the collection, management, and distribution of that content.  

Vision:  Means to find, share, and use data about the environment in the Pacific Northwest are pervasive, transparent, and easy to use.   

Introduction:  This Task has been the focus of a great deal of discussion in many contexts for many years in the PNW.  Most agencies maintain some form of centralized data system, complying, in some cases, with national, state, or other system standards.  Many agencies, tribes, and private organizations collect species, environmental condition and other needed information, which is accumulated, analyzed and stored by the collecting agency and frequently inaccessible or incomprehensible to anyone else.  Some agencies have worked collaboratively to establish mechanisms that facilitate data exchanges (e.g., the EPA Exchange Network).  Efforts continue, however, to be piecemeal.  Most of the efforts to date have not been able to address the significant challenges of integration of data from numerous, diverse sources.  Using the two content areas (fish populations and watershed/ecosystem health) identified by the Executives as highly important provides an opportunity to establish a framework or information sharing infrastructure that supports the ability to find and integrate data.  The focus of the following steps is to identify good ideas, outline approaches that appear to be working, and organize these into a series of options for discussion at the next Executive Summit.

Project Steps:

These steps would be completed by a work group (to be identified) by April 2008.   

Review the 2005 Regional Information Management Workshop White Papers
 (e.g., Technical Architecture, Data Content, Communication, Governance) and other past studies on approaches for information sharing in the Pacific Northwest.  Outline key ideas relevant for the content areas identified in Tasks 2 and 3.  

Based on the findings identified in Tasks 2 & 3 and step 1 above, outline some conceptual options for integrating data.  (Note:  this may be done for one of the specific geographies identified in the Tasks above).   These can be shared with the Executive Group for discussion and agreement on next steps.  Options should address means to:

serve multiple groups, goals, and content areas

meet information needs of diverse audiences, including analysts, decision makers, and the public

respect data ownership 

simplify the ability to conduct analyses at multiple scales (e.g., ecosystems)

assist with strategic and tactical assessments

improve the collection of data and environmental monitoring

Explore the potential use of the EPA Exchange Network as a means to share environmental data within a specific geographic area (e.g., Puget Sound – see below).  
















� :  Let the Data Flow, Ferguson, Mike, Intelligent Enterprise, March 2006


� From Steven H. Spewark – Enterprise Architecture Planning. It is called the wedding cake model because a) it looks like a wedding cake and b) it is achieved (or consumed) a level (or layer) at a time.


� http://www.nwcouncil.org/ned/meetings/2005_12/Final%20May%2025-26%20Data%20Workshop_11-30-05.pdf


� As used here “business” means accomplishing the goals and mission of the agency which are not typically measured in $ terms.


�  “Disparate data are date that are essentially not alike, or are distinctly different in kind, quality or character.  They are unequal and cannot be readily integrated.  They are low quality, defective, discordant, ambiguous heterogenous data. Brackett, M.H. 2000, Data Resource Quality. Addison-Wesley


� http://www.nwcouncil.org/ned/meetings/2007_11/Strategy%20for%20Managing%20FWP%20Data%20-%20ver8.doc


� Measuring Up, the Business Case for GIS, by Christopher Thomas and Milton Ospina, 2004, ESRI Press, Redlands.


� http://www.nwcouncil.org/ned/meetings/2005_12/Final%20May%2025-26%20Data%20Workshop_11-30-05.pdf
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